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4 CARE – WAiting foR thE WAtER to ComE?
limate	change	 is	a	global	 risk	 for	humanity,	as	Ulrich	Beck,	well-known	German	sociologist	and	
globalization	expert,	has	said;	it	will	determine	our	present	and	future	on	a	scale	not	yet	foreseen.	
It	 is	primarily	caused	by	 the	countries	of	 the	North,	yet	 the	countries	of	 the	South	are	more	severely	
impacted	by	some	of	the	consequences.	This	disproportionate	effect	is	partly	due	to	the	fact	that	large	
numbers	 of	 people	 in	 developing	 countries	 are	 highly	 dependent	 on	 the	 natural	 environment.	 As	 a	
	result,	the	populations	who	bear	the	brunt	of	particular	risks	are	those	who	have	neither	caused	climate	







solutions	 to	problems	 caused	globally	and	 to	 combine	 current	 research	 findings	with	 the	 	experience	
of	local	people.	This	paper	focuses	on	precisely	this	integration	of	interdisciplinary	research	in	a	devel-
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concrete	 examples	 of	 how	 it	 can	 include	 adaptation	 to	 cli-
mate	 change	 impacts.	 Various	 case	 studies	 from	 Tanzania,	





RECOMMENDATIONS FOR ORGANISATIONS ON 
POVERTy REDUCTION
1. Poverty	reduction	should	prioritize	adaptation	to	chang-
ing	 climatic	 conditions	 (not	 merely	 coping	 with	 them)	
and	be	based	on	existing	local	strategies.	




3. However,	 existing	 practices	 as	 well	 as	 new	 strategies	
should	 be	 critically	 examined	 applying	 five	 criteria	 (ef-
fectiveness,	 flexibility,	 fairness,	 efficiency	 and	 sustain-
ability).	





















THE POOR ARE PARTICULARLy AFFECTED By CLIMATE 








I. Climate change and poverty reduction are inseparable
How	far	climate	change	and	its	consequences	actually	affect	
















these	effects	depends	on	how	exposed	 they	are	 to	 the	
consequences	(e.g.	how	dependent	they	are	on	agricul-
ture)	and	how	they	 resist,	 cope	with	or	adapt	 to	 them.	
These	 coping	or	adaptation	 capacities	may	 include	 fac-
tors	such	as	whether	the	local	population	has	access	to	
the	technology	required	to	maintain	agriculture,	wheth-

























8 CARE – WAiting foR thE WAtER to ComE?













































atmosphere	 increases,	 they	are	heated	by	 the	earth’s	 infra-











Not	 only	 are	 average	 air	 temperatures	 rising;	 temperature	
extremes	may	also	become	more	 frequent.	There	are	more	
extremely	 hot	 days,	 heat	 waves	 occur	 more	 often	 and	




they	 usually	 have	 no	 access	 to	 preventive	 technology	
such	 as	 air	 conditioning.	 They	 are	 often	 malnourished	 or	
undernourished	and	cannot	cope	with	the	heat.	
The	 indirect	 consequences	 of	 rising	 temperatures	 can	 take	
various	forms.	The	rhythm	of	the	seasons	alters,	so	the	warmer	
seasons	 start	 earlier	 and	 last	 longer.	 In	many	 regions,	 this	
is	coupled	with	changes	 in	precipitation	patterns,	 resulting	
in	longer	dry	periods	and	leading	to	more	water	shortages,	
curtailment	 of	 growing	 seasons	 and	 reduced	 harvests.	 The	
people	 of	 Toineke,	West	 Timor,	 are	 confronted	 with	 these	
effects,	 as	 the	 case	 study	 shows.	 Geographically,	 climate	





of	 forest	 by	 savannah	 and	 savannah	 by	 desert	 will	 cause	




reduced rainfall is anticipated in many regions, causing the land 
to dry out
© kava
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In	a	warmer	climate,	global	precipitation	quantities	increase,	













These	 effects	 are	 very	 different	 in	 different	 locations.	 The	
likelihood	 of	 drought	 is	 increasing	 in	 the	 Mediterranean,	




rainfall	also	 tends	 to	occur	 in	 the	 rainy	season,	which	does	





their	 economic	 base.	 Firstly,	 the	 dried-out	 ground	 is	 more	
subject	 to	 erosion;	 heavier	 rainfall	 also	 contributes	 to	 this	
effect.	 Deforestation	 and	 overgrazing	 make	 the	 land	 even	











in	motion	 and	 people	must	 cope	with	 them.	On	 the	 other	





their	 capacity	 for	action.	Previously,	 variations	occurred	on	
a	limited	scale	and	could	be	coped	with	by	measures	such	as	
Cl ImAte ChAnge
Increased rainfall can quickly result in flooding
© CAre
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the poor Are pArtICulArly AFFeCted By ClImAte ChAnge  
And vulnerABle to Its ImpACts
water	management.	However,	 climate	 change	has	 changed	
the	 scale	 to	 such	 an	 extent	 that	 these	 coping	mechanisms	
are	no	longer	sufficient	(Milly	et	al.	2008).	The	combination	
of	inevitablity	and	unpredictability	make	it	more	difficult	to	
plan	 for	 the	 future.	 The	 people	 of	 Toineke,	 Indonesia,	 for	
example,	 do	 not	 know	 whether	 the	 flooding	 will	 recur	 in	
future,	so	they	choose	cheaper	provisional	measures	rather	

























infrastructure	 and	 alter	 groundwater	 and	 drinking	 water,	
sometimes	 also	 causing	 disease	 through	water	 contamina-
tion.	This	will	inevitably	affect	large	numbers	of	people,	be-




flooding.	 Even	 if	 they	 are	 able	 to	move	 away	 from	 the	 af-
fected	 areas,	 they	 lose	 their	 livelihoods	 and	 do	 not	 always	
succeed	in	finding	new	livelihoods	even	in	cities	(IISD	2003:	
14).	 An	 annual	 sea	 level	 rise	 of	 only	 40	 centimeters	would	
flood	the	regions	which	are	home	to	95	million	people,	a	fifth	
of	whom	live	in	south-east	Asia	(Wassmann	et	al.	2004).	











western	 and	 northern	 Europe.	 However,	 it	 is	 also	 possible	
that	ocean	currents	will	become	stronger	(Toggweiler/Russel	
2008).	 Both	 acidification	 and	 changing	 currents	 affect	 fish-
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ery,	 another	 area	where	 the	poor	 are	 the	first	 to	 suffer,	 as	
their	 small	 boats	 do	 not	 allow	 them	 to	 follow	 the	 remain-
ing	 fish	 reserves.	 In	 the	 end,	 climate	 change	will	 affect	 all	
ecosystems.	A	huge	loss	of	biodiversity	is	likely,	though	this	







BOX 1: CASCADE EFFECTS:  
A DAM BURST SCENARIO
A	paper	by	the	Feinstein	International	Center	(2008)	illus-
trates	the	cascade	effect	with	a	disaster	scenario	in	which	
global	warming	 causes	 the	 Tibetan	glaciers	 to	melt.	 The	




















phenomenon,	 which	 causes	 various	 effects	 including	 ex-
tremely	heavy	rainfall	in	the	countries	on	the	eastern	Pacific	
rim	(Lenton	et	al.	2008).
II.3 CONSEqUENCES AND EXTREME EFFECTS 




also	 occur,	 where	 climate	 change	 impacts	 themselves	 affect	
the	climate,	often	reinforcing	the	effects.	
For	example,	the	melting	of	the	Arctic	icecap	means	that	less	
solar	 energy	 is	 reflected	 back	 into	 space,	 so	 increasing	 at-
mospheric	 temperature.	 The	 ice	 becomes	 sea	water,	which	
is	darker,	absorbs	more	solar	energy,	becomes	warmer	and	
causes	the	ice	to	melt	faster	–	negative	feedback,	in	fact.	And	
if	 the	huge	methane	reserves	 locked	as	gas	hydrates	 in	 the	
Siberian	permafrost	or	deep	in	the	ocean	should	be	released	








If	 a	 heatwave	 and	flooding	occur	 simultaneously,	 a	 society	
may	not	be	able	to	cope	with	the	subsequent	double	disrup-
tion	of	water	reserves.
Climate	 change	 impacts	 are	 not	 all	 gradual:	 they	 can	 also	
trigger	developments	which	alter	the	global	system	abruptly	
and	drastically.	The	climate	system	has	tipping	points	where	
events	 achieve	 an	uncontrollable	momentum;	 for	 example,	
the	Amazon	 rain	 forest	will	dry	out	 irreversibly	once	 it	has	
reached	 a	 certain	 threshold;	 the	 North	 Atlantic	 Drift	 may	
weaken;	the	Greenland	ice	sheet	will	melt	 irreversibly	once	
certain	temperatures	have	been	reached	(WBGU	2007:	77ff).	
A huge loss oF BIodIversIty Is lIkely
If temperatures rise beyond a certain point, irreversible melting 
of large icesheets will take place
© kava
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II.4 ECONOMIC AND HEALTH IMPACTS
The	climate	change	effects	described	impact	the	poor	in	par-
ticular.	Around	60	–	70	%	of	the	poor	worldwide	live	in	rural	






long-term	energy	demands	will	 increase	as	 rising	 tempera-
tures	lead	to	increased	cooling	requirements,	which	will	not	
be	 entirely	 compensated	 for	 by	 reduced	 heating	 demands.	
An	 upsurge	 in	 energy	 prices	will	 have	 a	 corresponding	 ef-












Stern	 report	 (Stern	 2006),	where	 an	 inevitable	 loss	 of	 5	%,	
possibly	up	to	20	%,	of	global	gross	domestic	product	(GDP)	
is	predicted	if	climate	change	is	not	slowed	down.	These	are	
controversial	figures.	According	 to	 the	 IPCC,	however,	most	
calculations	agree	that	a	rise	of	a	few	degrees	celsius	in	glo-































Changes in agricultural production potential 
(2080s, in % of the potential of 2000)






of	 the	 victims	will	 be	 the	urban	poor,	 subsistence	 farmers,	
groups	with	weaker	 immune	systems	 (the	elderly,	 children)	
and	coastal	dwellers	(WBGU	2007:	77).
Fig.	 2	 (after	 Cord	 et	 al.	 2008)	 summarises	 some	 effects	 of	
	climate	change	and	their	diverse,	complex	interaction.	It	also	
illustrates	 the	 particular	 vulnerability	 of	 the	 poor	 to	 these	
impacts.	







patterns	 and	 regional	 details	 are	 inaccurately	 represented.	
Temperature	rises	shown	in	half	the	models	for	Africa	were	
lower	than	were	actually	observed.	Rainfall	was	30	%	under-	
or	 79	 %	 overestimated	 in	 the	 models	 compared	 to	 actual	
III. What climate change 
impacts are anticipated in 
future?
InCreAses In rAInFAll, FloodIng And drought Are Also ACCompAnIed By A 
hIgher InCIdenCe oF wAter-Borne dIseAses  
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projected	 development	 of	 total	 CO2	 emis-
sions	in	the	atmosphere	during	the	21st	cen-
tury	according	to	each	of	six	IPCC	scenarios.	
It	 also	 illustrates	 the	maximum	 total	 emis-
sions	 and	 the	 climate-friendly	 CO2	 budget	
required	for	this	century	if	disastrous	climate	
change	 is	 to	 be	 avoided.	 The	 conclusion	 is	
that	dangerous	levels	of	climate	change	can	












projected	 future	 situations	 with	 variations	 in	 population	






2000	 than	 before.	 The	 following	 diagram	 from	 the	Human	
Development	 Report	 2007/2008	 (HDR	 2008:	 20)	 shows	 the	
projeC ted Forms And ImpAC ts  oF  Future Cl ImAte ChAnge
Fig. 3: IpCC scenarios. source: human development report 
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are	possible,	 depending	on	which	 emissions	 scenario	 actu-
ally	occurs.	 If	 greenhouse	gas	 concentrations	 are	 stabilised	
at	below	450	ppm	 (parts	per	million,	 the	usual	measure	of	
greenhouse	 gas	 concentrations	 in	 the	 atmosphere),	 global	
warming	could	be	held	at	a	total	of	2°	C	above	pre-industrial	
levels.	Increases	beyond	this	raise	to	over	50	%	the	probabil-














WBGU	 (2007:	 60),	 only	 a	 drastic	 event	 such	 as	 a	meteorite	
impact	 could	 alter	 this	 prognosis.	 The	 continents	will	 heat	









more frequent flooding is one of the effects of climate change
© CAre
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that	 arid	 subtropical	 zones,	 the	Mediterranean	 region	 and	
southern	Africa	will	become	drier,	whereas	areas	of	high	rain-
fall	 in	 the	 tropics	and	 in	higher	 latitudes	will	become	even	
wetter	(WBGU	2007:	62).	However,	it	is	not	clear	how	rainfall	









Looking	at	specific	regional	projections	 (e.g.	 in	 IPCC	2007a:	
ch.	11,	2007b:	ch.	9-16;	WBGU	2007:	ch.	7),	it	must	be	noted	
that,	at	best,	 changes	 in	 the	weather	 can	be	projected.	Re-
gional	 or	 even	 national	 projections	 of	 how	 vulnerable	 the	
population	will	be	in	the	face	of	these	changes	are	still	very	
uncertain	 at	 present	 and	 are	 sometimes	 even	dismissed	 as	
“pure	speculation”	(Feinstein	IC	2008:	7).




An	 update	 of	 the	 IPCC’s	 Reasons	 for	 Concern	 from	 2001	
was	 published	 in	 March	 2009	 (Smith	 et	 al.	 2009).	 These	
climate	 concerns	 include	 threatened	 systems	 (island	 states,	
tropical	glaciers	etc),	 extreme	weather	events,	 the	unequal	
distribution	of	climate	change	impacts	and	massive	alterations	
to	 the	 earth	 system	 (tipping	 elements).	 The	 update	 shows	
that	ecosystems	are	reacting	more	quickly,	extreme	weather	
events	are	happening	more	frequently	and	are	more	severe	
than	 anticipated.	 Greater	 risks	 and	 severe	 consequences	
following	even	slight	temperature	rises	are	to	be	expected	in	
all	aspects.	The	international	Scientific	Congress	on	Climate	
Change	 confirms	 that	 the	 IPCC’s	 worst	 case	 scenarios	 are	
occurring	and	that	societies	are	extremely	vulnerable	to	even	
moderate	changes	in	climate.
IV.1 CLIMATE CHANGE, POVERTy AND POVERTy 
REDUCTION: HOW ARE THEy RELATED?
We	have	already	shown	the	most	important	link	between	cli-
mate	change	and	poverty	reduction:	climate	change	causes	and	







erty	 reduction	 and	 development.	 Does	 poverty	 also	 play	 a	







Cl ImAte ChAnge And povert y reduC tIon
IV. Climate change and poverty 
reduction
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Fig. 4. source: wBgu 2007, s. 176
ClImAte ChAnge CAuses And exACerBAtes poverty, whIle Also ImpedIng 
development And poverty reduCtIon By mAkIng the Future AvAIlABIlIty 
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emerging	or	 developing	 economies,	 is	 the	more	 important	
task.	
Is	poverty	 reduction	rather	 than	climate	protection	 the	pri-
mary	 goal?	 By	 boosting	 and	 industrialising	 the	 economy,	
development	 and	 poverty	 reduction	 themselves	 could	 con-




Sometimes	 a	win-win	 option	 benefiting	 all	 sides	makes	 it	
possible	 to	 implement	 sustainable	 development,	 reducing	
both	poverty	and	emissions	at	the	same	time.	One	example	







where	 they	 can	 sell	 these	 savings,	 they	 can	 actually	 earn	
more,	especially	 if	 they	already	gain	an	 income	from	these	
activities	(see	box	2).	
Cl ImAte ChAnge And povert y reduC tIon
BOX 2: MI BOSqUE. CLIMATE PROTECTION = 
POVERTy REDUCTIONG





















ognition	 of	 CO2	 avoidance	 on	 the	 emissions	 certificates	
markets	or	voluntary	financing	through	funds.
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IV.2 ADAPTING TO THE IMPACTS OF CLIMATE 
CHANGE









emissions	 avoidance	 strategies	will	 not	 be	 felt	 for	 dec-
ades.	
2. Adaptation	measures	at	local,	regional	or	national	level	
can	 protect	 the	 population	 directly	 from	 the	 effects	 of	
climate	change.	Avoidance	measures	are	more	depend-
ent	on	international	cooperation.
3. Adaptation	measures	 also	 protect	 the	 population	 from	
the	effects	of	climatic	variations	-	short-term	variations	










to	 take	 into	 account	 the	ways	 in	which	 people	 are	 already	
adapting	to	environmental	changes	and	local	climate	change	




AvoIdIng emIssIons wIll not Be suFFICIent to prevent 
negAtIve ImpACts oF ClImAte ChAnge
Adaptation to climate change can mean keeping ducks instead of chickens
© CAre













It	 covers	 the	 strategies	 people	 use	 to	 ensure	 their	 survival	
and	 fulfil	 their	 needs	 based	on	 their	 capabilities	 and	 avail-
able	resources.	Some	of	these	strategies	involve	maintaining	
access	to	certain	resources,	including	social	capital	(e.g.	inte-













depends	on	how	 it	 can	 react	when	climate	change	 impacts	
affect	its	means	of	livelihood	in	the	form	of	sporadic	shocks	
Cl ImAte ChAnge And povert y reduC tIon





second,	 adapting	 to	 the	 new	 conditions	 (Handmer/Dovers	









external	 support,	 it	may	 become	 possible	 to	 increase	 food	




reduction.	 Measures	 may	 be	 specifically	 tailored	 to	 a	 par-















Finally,	 security	 must	 be	 mentioned.	 Poverty	 reduction	 as	
practised	 by	 CARE	 and	 other	 organizations	 involves	 more	
than	simply	ensuring	 that	people	have	adequate	and	effec-














At	 one	 end	 are	 activities	 which	 concentrate	 on	 structural	
causes	 of	 poverty	 and	 vulnerability	 in	 general	 (left).	 At	 the	
other	 end	 are	 those	 related	 to	 climate	 change	 itself	 (right).	
In	between	are	measures	which	strengthen	people’s	capacity	
to	react	to	climate	change	impacts	and	those	which	integrate	






in	a	single	project,	 it	may	be	 less	 focussed	on	particular	as-
pects.	However,	this	can	be	an	advantage	over	concentrating	
too	exclusively	on	a	single	aspect.	A	holistic	approach	is	more	
effective	 than	precision,	 since	 local	 climate	 change	 impacts	
the	population	in	different	ways	at	the	same	time.
resIlIenCe drAws on AvAIlABle loCAl resourCes, But Also  
on ACCess to externAl AId 
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Effectiveness	is	one	of	several	criteria	which	adaptation	meas-




The	 local	 population’s	 own	 ways	 of	 adapting	 to	 climate	




Cl ImAte ChAnge And povert y reduC tIon
Fig. 5: different types of adaptation measures source: mcgray et al. 2007, p. 18






























































VULnERABiLitY foCUS imPACtS foCUS
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IV.5 MEASURES 
CARE	 differentiates	 between	 measures	 for	 (1)	 support,	 (2)	
protection	and	(3)	livelihood	provision,	according	to	urgency.	







table 1. source: as in Ids (2008: 27f) with some changes












strategies	 and	 culture.	 Therefore	 it	 is	 essential	 that	 people	 participate	 in	 the	 development	 and	
implementation	of	measures.	The	measures	should	not	conflict	with	each	other.





efforts	 should	be	distributed	 fairly	anyway,	 for	ethical	 reasons	–	but	also	 for	 strategic	 reasons,	 since	
otherwise	the	measures	will	lack	support	and	long-term	effects	will	not	be	achieved.	
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Cl ImAte ChAnge And povert y reduC tIon
table 2. source: CAre 1998, Cord et al. 2008, Ids 2008


























































V. Poverty reduction and strate-
gies to secure livelihoods: case 



















how	 these	 reactions	 and	 adaptations	 combat	 poverty	 and	





V.1 SMALLHOLDER FARMERS IN TANZANIA: SPECIAL-
ISING AND REDUCING DEPENDENCE ON AGRICULTURE





simultaneously	and	so	can	 invest	 less	effort	 in	each.	Some-
times	 it	 seems	 more	 advantageous	 to	 specialise.	 This	 was	
observed	among	smallholder	farmers	in	Kenya	and	Tanzania	
(Eriksen/Brown/Kelly	2005).
CARE	 carried	 out	 a	 country-wide	 study	 of	 climate	 change	
impacts	 and	 adaptation	 in	 Tanzania	 (Ehrhart/Twena	 2006).	
Tanzania	 is	 the	 largest,	most	 densely	 populated	 country	 in	
East	Africa,	but	also	 the	poorest.	 The	primary	 threat	 is	 the	





The	 study	 investigated	 smallholder	 farmers	 in	 the	 Saweni	
district	 in	 northeast	 Tanzania,	 to	 see	 how	 they	 coped	with	
drought	and	maintained	food	security	(Eriksen/Brown/Kelly	
2005).	Harvests	in	this	area	often	fail	due	to	drought.	Water,	
grazing	 land	and	firewood	are	 in	 short	 supply.	 Smallholder	
farmers	cultivate	a	fairly	wide	range	of	crops,	the	most	popu-
lar	being	maize.	Animal	husbandry	has	diminished	drastically	
in	 recent	 decades.	 Imports	 of	 additional	 produce	 from	 the	
surrounding	area	have	been	increasing	since	the	late	1970s.	
Non-agricultural	 income	 is	 becoming	 more	 important,	 al-




the unusuAl extent And speed oF Current ClImAte ChAnge Is 
ChAllengIng people’s CApACIty For AdAptAtIon
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nisms	 included	 occasional	 work,	 family	 support	 and	 emer-
gency	aid.	The	local	people	differentiate	between	main	and	
secondary	 strategies.	The	 former	are	 regular	activities	pro-
ducing	a	reliable	income	over	longer	periods;	these	replace	
agriculture.	 Small	 businesses	 (e.g.	 shops)	 or	 crafts	 such	 as	
carpet	weaving	are	common	strategies.	Secondary	strategies	









–	 not	 the	 whole	 household	 –	 concentrate	 on	 one	 activity.	
Although	 agriculture	 is	 still	 the	 preferred	 activity,	 people	
continue	 to	 practise	 the	 specialised,	 cash-oriented	 activity	
so	they	do	not	lose	touch	with	it	and	can	continue	it	during	
phases	of	drought	(Eriksen/Brown/Kelly	2005).
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ing	 strategy,	 the	 less	 effective	 it	 is,	 because	 the	 potential	
income	 declines.	 People	who	 specialise	 in	 non-agricultural	
activity	 also	 lose	 the	 food	 security	which	 subsistence	 agri-
culture	can	provide	despite	climate	change	 impacts.	A	cash	
income	may	 fail	 or	 lose	 its	 purchasing	 power,	 for	 example	





V.2 MICROINSURANCE IN INDIA: 





Recently,	 microinsurance	 has	 also	 been	 initiated,	 to	 insure	
people	who	have	few	possessions	and	can	only	afford	small	
premiums.	 This	 provides	 a	 form	 of	 livelihood	 protection:	








the	 insurance	 is	 also	 an	 incentive	 to	make	one’s	 livelihood	
climate	secure.
Risk	reduction	gives	the	poor	scope	to	adapt	to	climate	change	
impacts	 (Lemos/Tompkins	 2008).	 Because	 micro	insurance	
secures	 existing	 livelihoods	 and	 encourage	 improvements,	
they	are	a	good	instrument	to	protect	people	from	slipping	
(back)	into	or	enable	them	to	rise	out	of	poverty.	The	poor,	
however,	often	can	not	afford	 this	 insurance	 (Reiner	2008).	
Only	a	small	numbers	of	 insurances	reach	the	poor	 (Arnold	
2008,	Pierro/Desai	2008).	This	could	be	countered	by	assist-
ance	 in	 paying	 premiums	 –	 this	 could	 be	 taken	 on	 by	 the	
BOX 3: MICROINSURANCES AND 
WEATHER-RELATED DISASTERS: 
CARE INDIA AND BAjAj ALLIANCE
CARE	India	and	the	Indian	insurance	company	Bajaj		Alliance	
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countries	 primarily	 responsible	 for	 anthropogenic	 climate	
change.	 To	 suit	 these	 users,	 insurance	must	 be	 straightfor-




with	climate	change	 risks,	 such	as	 losses	caused	by	natural	
















Reinsurance	 must	 also	 be	 built	 up	 and	 investments	 in	 im-





system	 has	 been	 developed	 in	 which	 the	 local	 community	






microinsurances are an innovative form of adaptation
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VI. Case study West Timor, 
Indonesia





















is	 affected	by	 the	 El	Nino	 southern	oscillation	 (ENSO)	 phe-
nomenon,	where	reduced	rainfall	leads	to	longer	dry	seasons	
and	 droughts.	 This	 happened,	 for	 example,	 in	 1982/1983,	
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source: Badan pusat statistics, ntt, 2008.
IF seA levels rIse one metre, IndonesIA wIll lose 2,000 IslAnds And 
400,000 heCtAres oF lAnd
Climate:		West	monsoon/rainy	season	(Nov.	o	April),	
east	monsoon/Dry	season	(May	to	Oct).
32 CARE – WAiting foR thE WAtER to ComE?
The	 population	 has	 lived	 from	 subsistence	 farming	 for	
generations,	 making	 them	 very	 dependent	 on	 the	 natural	
environment.	 They	 also	 have	 vegetables	 gardens	 and	
orchards,	keep	animals,	 trade	on	a	small	scale	and	practise	
home	 industries.	 Very	 few	 families	 fish	 in	 the	 nearby	 sea.	
Apart	 from	 agricultural	 and	 animal	 produce,	 goods	 are	
manufactured	 for	 sale,	 including	 woven	 goods,	 palm	 leaf	
containers,	arts	and	crafts,	coconut	oil	and	sweets.	Carpentry	
products	 and	 construction	 material	 from	 the	 putak	 palm,	
firewood,	 coconut	 seedlings,	 betel	 nuts	 and	 cigarettes	 are	
also	traded.	A	few	families	use	the	electricity	supply	available	
at	night	to	produce	ice	cream.	Others	sell	salt,	produced	by	
boiling	 sea	 water	 for	 hours.	 This	 method	 of	 “boiling	 salt”	
entails	chopping	down	large	numbers	of	trees	for	firewood.	
Originally	 the	 soil	was	 very	 fertile,	 attracting	 a	 continually	
increasing	population	 since	 the	1960s.	 In	 1960,	 there	were	
78	households	in	the	village;	within	10	years,	the	figure	had	
risen	 to	180.	As	 a	 result,	 Toineke’s	population	 is	 a	mixture	
of	ethnic	groups	from	different	places.	The	great	majority	of	
the	villagers	 live	 in	 small	one	 to	 three	 room	houses,	made	
of	wood	 (frame	 and	 roof	 timbers),	 dried	 putak	 palm	 twigs	




C A se study In  west  t Imor,  IndonesIA














fetching	water	 involved	 far	more	effort.	 The	extra	 time	 re-
quired	had	negative	effects	on	home	industries,	water	short-
ages	 reduced	 harvests	 in	 vegetable	 and	 fruit	 gardens	 and	










sInCe the eArly 1990s, toIneke hAs experIenCed mAssIve 
loCAl AlterAtIons In the ClImAte
map of toineke. source: google-maps
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and	 home	 industries,	 damaged	 houses	 and	 washed	 away	

















ing	 and	 duration	 are	 not	 reliable.	 In	 some	 years,	 the	 rain	
toineke was hit by several severe droughts in the 1990s, resulting in dras-
tically reduced harvests in fields and gardens





















village.	 In	2000,	 the	flood	washed	away	all	 their	posses-
sions,	their	animals	were	drowned	and	parts	of	the	house	
collapsed.	 Her	 family	 fell	 ill	with	malaria	 and	 diarrhoea,	
necessitating	a	week	in	hospital.	
© Anna-katharina hornidge 
© Anna-katharina hornidge 

















and	hot,	 like	 the	droughts	 in	 the	1990s.	However,	 it	 rained	
occasionally,	which	is	unusual	for	the	dry	season.	
C A se study In  west  t Imor,  IndonesIA
toineke suffered one of the worst floods in the village’s history in may 2000. the houses were under water for up to two months
the InCreAsIng IrregulArIty oF the weAther endAngers AgrICulture 
And so lIvelIhood seCurIty
© CAre Indonesien
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VI.4 COPING AND ADAPTATION STRATEGIES 





quently	 heard	 sentences	 are,	 “alam	 sudah	 berubah”	 (nature	
has	changed)	and	“musim	sudah	berubah”	(the	seasons	have	





is	 no	 long-term	 adaptation	 strategy	 for	 the	 whole	 village,	
though	possibilities	are	being	discussed	with	the	support	of	
third	parties.
At	 an	 individual	 level,	 a	 number	 of	 successful	 short-term	
coping	strategies	have	been	developed,	measures	to	predict	
changes	 in	 the	 weather	 and	 some	 longer-term	 adaptation	
strategies.	Among	the	short-term	measures,	the	population	
falls	 back	 on	 traditional	ways	 of	 securing	 food	 in	 times	 of	
hunger.	 However,	 because	 this	 has	 been	 more	 frequently	
necessary	in	recent	years,	the	resources	used	for	this	strategy	
are	being	overstretched.	
a.  Preventive measures to avert the 
 impacts of climate change
The	 villagers	have	 attempted	 to	undertake	 some	measures	






CASE STUDy: PAK AUGUSTINUS LEBISA UND 
IBU NAEMA BANOET 
Pak	 Augustinus	 Lebisa	 and	
Ibu	 Naema	 Banoet	 (age	
unknown,	married,	no	chil-
dren)	 live	 in	 a	 small,	 one-
roomed	house	made	of	local	
materials,	 furnished	 with	
a	 wooden	 bench,	 wooden	
bed	and	open	cooking	fire.	
They	store	maize	under	the	
roof	 in	 the	 traditional	way.	
They	 originally	 come	 from	












by	 floods.”	 When	 Pak	 Augustinus	 senses	 that	 the	 rains	
are	coming,	he	builds	a	stable	on	stilts.	He	and	his	wife,	
however,	wait	until	the	water	comes	and	then	climb	onto	
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culture	and	forestry	 in	 Jakarta,	which	 is	 responsible	 for	 the	
land	 they	hoped	 to	use.	 The	 current	 village	head	explains:	
“For	one	 thing,	we	haven’t	enough	money	 to	fly	 to	 Jakarta	
and	 for	 another,	we	 are	 little	 people	without	much	educa-

















b.  Short-term reactive coping strategies
Other	 measures	 were	 reactive,	 consisting	 of	 immediate,	
short-term	 responses	 to	 acute	 dangers.	Most	 of	 the	 strate-






















c.  Future oriented coping strategies
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d.  Long-term adaptation strategies
Long-term	adaptation	strategies	(as	opposed	to	coping	strat-
egies)	 for	 climate	 change	 impacts	 are	 more	 expensive,	 so	
people’s	 ability	 to	 adopt	 these	 strategies	 depend	 on	many	








in	 the	floods,	but	 the	harvest	 is	poor.	Rice	seed	 (paddy	go-
rah),	on	the	other	hand,	flourished	last	year;	as	a	result,	some	
villagers	are	considering	terracing	and	irrigation	systems.	
Maize	 is	 still	 cultivated	on	higher	ground.	Green	beans	are	
also	central	to	food	security.	In	the	last	few	year,	the	beans	
planted	in	the	rainy	season	either	drowned	in	the	floods	or	
were	destroyed	by	 sediments	or	 salt	water.	 To	prevent	 this	
happening	 again,	 the	 villagers	 are	 planting	 a	 fast-growing	




vegetable	 production.	 Fruit	 varieties	 which	 grow	 on	 tall	
plants	or	 trees,	 such	as	bananas,	 coconuts	 and	 sugar	 cane,	
are	becoming	more	important.	Vegetables	do	not	survive	the	
floods,	 so	 they	 are	 only	 grown	 during	 the	 rainy	 season	 by	
farmers	whose	land	is	located	higher	up,	and	in	the	dry	sea-
the villagers are increasingly turning to rice cultivation, because rice, 
unlike maize, flourishes in standing water
however, the rice paddies lie fallow during the dry season
© Anna-katharina hornidge © CAre Indonesien






from	resources	not	affected	by	 the	floods	 (e.g.	 coconut	oil,	
coconut	seedlings,	coconut	lampshades	etc.).	
Finally,	some	villagers	have	begun	to	establish	a	secondary	




on	 agriculture	 seems	 too	 risky.	 Practising	 small	 scale	 trad-
ing	and	home	 industries	 to	generate	 income	 in	addition	to	
C A se study In  west  t Imor,  IndonesIA
the people of toineke practice home industries, for example making 
lampshades and containers from coconut shells or putak palm leaves




















ter	 of	 a	 Protestant	 pastor,	
widow	of	the	former	village	
policeman,	 retired	 teacher	
and	 mother	 of	 the	 current	
village	school	teacher,	is	one	
of	 the	 better-educated	 and	
better-off	villagers.	She	lives	
with	 her	 daughter	 and	 two	
grandchildren	in	a	house	on	
“jalan	air”,	one	of	the	water-
ways	 created	 by	 the	 annual	
floods.	 She	 plans	 to	 pay	 to	
© Anna-katharina hornidge 
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risky	 income	 sources.	 Three	 other	 long-term	 adaptation	
strategies	were	observed:	first,	moving	house,	animals	and	
cultivated	land;	second,	raising	the	house	and	third,	protect-
ing	cultivated	 land	by	 fencing.	The	prerequisite	 for	moving	
house,	animals	and	cultivated	land	is	access	to	higher	ground	
in	the	village.	However,	most	villagers	do	not	have	access	to	
higher	ground	 for	 construction,	 so	 they	 concentrate	on	 se-






vegetable	 gardens	 is	 intended	 to	 protect	 the	 cultivated	 ar-
eas	from	floodwater,	sediments	and	branches	carried	by	the	
floods.
As	 well	 as	 these	 positive	 adaptation	 measures,	 there	 are	
some	 negative	 adaptations	 or	maladaptations	 (see	 Section	
IV.2).	 One	 example	 is	 salt	 boiling,	 as	 already	 mentioned,	
which	requires	large	amounts	of	firewood.	Pak	Noh	Hun	(45)	
describes	how	his	 family	carries	out	 traditional	 subsistence	
agriculture	as	well	as	salt	production.	However,	flooding	has	
made	 agriculture	 so	 difficult	 that	 they	 are	 increasingly	 de-
pending	on	 salt	 production	 for	 their	 livelihood.	 The	use	of	
the	 forest	 around	 the	 village	 for	 firewood	 not	 only	 causes	
the fence around pak martinus’ vegetable garden protects the plants 
from water, sediments and wood washed down by the floods
the best protection from flooding is a house built of stone and cement, 
like pak Alexander and Ibu johanna’s house, shown here. however, only 
the better-off villagers can afford houses like this
raising the houses is a protection from flooding. Although local 
construction materials are used, they are still too expensive for the 
poorer villagers
© Anna-katharina hornidge 
© Anna-katharina hornidge 
© Anna-katharina hornidge 









CASE STUDy: PAK yANDRI A. NENO 




goats	were	drowned	or	died	 later	 from	 the	after-effects.	









It	 is	 a	 recurring	 problem	 for	 Pak	 Yandri	 to	 find	 the	 cash	
for	school	fees.	For	some	reason,	he	receives	nothing	from	
the	state	 fund	 (Keluarga	Harapan	programme)	set	up	 for	










Ibu	 Antonia	 Misa	 (43)	 and	
their	 four	 children	 were	
caught	 by	 surprise	 in	 their	
house	 by	 the	 flood	 on	 the	




chest	 high.	 Pak	 Yandri	 lift-
ed	his	wife	and	the	baby	to	
safety	on	a	two-meter	high	
roof	 beam.	 Next	 morning	
he	 carried	 them	 three	 kil-
C A se study In  west  t Imor,  IndonesIA
„Boiling salt“ is an example of maladaptation. large quantities of 
firewood are needed, resulting in the felling of great numbers of 
trees, releasing Co2 and increasing the danger of erosion.
© Anna-katharina hornidge 
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VI.5 TOINEKE: AN EXAMPLE OF LIFE IN POVERTy IN 
CONDITIONS OF CLIMATE CHANGE
The	 people	 of	 Toineke	 are	 currently	 living	 under	 constantly	


















using	 the	 putak	 palm	 for	 food).	 Local	 innovations	 (such	 as	
protective	 fencing	 around	 the	 gardens,	 raising	 houses	 on	




have	 ever	 experienced.	 Lack	 of	 knowledge	 about	 climate	
change	as	a	global	process	delays	the	development	of	local	
adaptation	 strategies	 and	makes	 it	 more	 difficult,	 because	
the	locals	concentrate	their	few	resources	on	short-term	pro-
visional	coping	strategies.	
These	 various	 forms	 of	 knowledge	 are	 combined	 in	 daily	
dealings	with	impacts	of	climate	change		with	more	or	 less	
success,	working	together	to	enable	people	to	develop	cop-










People’s	 ability	 to	 react	 to	 climate	 change	 also	 depend	 on	
how	prosperous	they	already	are.	In	this	way,	climate	change	
deepens	 the	gulf	 between	 the	poor	 and	 the	better-off	 and	
leads	 to	new	 inequalities,	 both	within	 village	 communities	
and	between	villages,	regions	and	countries.	The	better-off	
families	were	often	able	to	utilize	their	capital	–	social,	finan-
cial	 (see	 section	 IV.3)	–	 to	 counter	 the	 changing	 conditions	
successfully	and	in	some	cases,	even	to	use	them	positively.	
Others,	 such	as	 Ibu	Yanse	Ton	and	Pak	Augustinus	and	 Ibu	
Naema,	lose	even	the	little	livelihood	base	they	had.	In	such	
cases,	 climate	 change	 impacts	 result	 in	 a	huge	overload	of	
people’s	livelihood	strategies	and	coping	capacity.
In reCent yeArs, the plAnts hAve eIther Been InundAted or 
destroyed By sedIments or sAlt


















about	adaptation	options	on	the	spot.	 It	 is	also	 impor-
tant	to	create	awareness	that	current	weather	variations	
are	part	of	a	global	process	which	is	set	to	continue.	Vil-
lage	 communities	 like	Toineke	must	be	encouraged	 to	
test	 their	 knowledge	 to	 see	 how	 far	 it	will	 help	 them	
to	 deal	 with	 climate	 change	 impacts.	 The	 experience	
of	 other	 regions	 with	 flooding	 or	 drought	 should	 be	
shared.	“Global”	knowledge,	e.g.	findings	from	climate	
research,	must	be	made	available,	 so	 it	 can	be	 related	






and	may	 be	 assumed	 to	 be	 in	 the	 interests	 of	 at	 least	
some	groups.	However,	they	should	be	examined	in	the	
context	of	the	five	criteria	mentioned	above	–	effective-
ness,	 flexibility,	 fairness,	 efficiency	 and	 sustainability	 –	
















reduction	 can	 be	 based	 on	 concrete	 weather	 develop-
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process	 depends	on	humanity’s	 future	 actions.	Making	









to	 climate	 change	 impacts.	 The	 pressure	 to	 implement	
adaptation	measures	is	enormous:	however,	this	should	
not	lead	to	imposing	strategies	on	the	local	population,	











just	 in	 relation	 to	 specific	 risks.	 It	 is	 likely	 that	 climate	
change	will	 cause	even	more	 rapid	 reactions	 in	 future,	
so	it	is	important	to	focus	on	the	short-sighted	maladap-







8.	 Broad-based,	 in-depth	 analysis	 of	 climate	 change	 im-
pacts	 and	measures.	 As	 the	 case	 studies	 show,	 climate	
change	impacts	and	adaptation	mechanisms	often	have	
unexpected	consequences.	Some	apparently	appropriate	





the	ways	 in	which	ecosystems	and	social	 systems	 inter-
act.	Holistic	analysis	is	essential	to	cover	all	the	interac-
tions	as	fully,	even	if	not	as	precisely,	as	possible.
poverty reduCtIon should enCourAge AdAptAtIon to new 
lIvIng And eConomIC CondItIons
© CAre
local knowledge makes an essential contribution to 
adaptation to climate change
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